The aim of this research was to analyze and compare 17 honey samples, 11 organic and six non-organic Apis mellifera honey. The samples were analyzed concerning moisture, hydroxymethylfurfural, diastase index, water activity, color, total sugar, reducing sugar, sucrose, ash, viscosity, electrical conductivity, pH, acidity, and formol index. With the exception of acidity, reducing sugar and diastase index, the averages of other parameters were different between the two groups. All samples of organic honey presented moisture values between 23.50 and 24.40%. Among the nonorganic honey samples, two presented apparent sucrose amount upper the maximum limit established by the Brazilian Legislation. According to the quantitative analysis of pollen sediments in the honey samples and frequency of pollen types in 17 honey samples, 41.20% were classified as unifloral, and the remainder as polifloral.
INTRODUCTION
According to the "Regulamento Técnico de Identidade e Qualidade do Mel" published by "Ministério da Agricultura, Pecuária e do Abastecimento" (MAPA), Instrução Normativa n • 11 from October 20 th , 2000 (Brasil 2000) , the selected physicochemical tests that characterized the honey according to its maturity are the ones of reducing sugar amount, calculated as inverted sugar, moisture and apparent sucrose. To evaluate the honey purity, are indicated the tests of water insoluble solid quantity, mineral content, and the presence of pollen grains. To check its deterioration, the honey was sub-mitted to an acidity test, diastase index, water activity and hydroxymethylfurfural rate. The Honey Commission from European Community to the "Harmonization Methods" suggests complementary methods to determine the honey quality: electrical conductivity, pH, invertase activity index, protein content (especially proline), formol index, acidity, viscosity or specific rotation index (Bogdanov et al. 1997) . Associated to these parameters, the understanding of the property known as water activity (Aw) guarantee a more appropriated evaluation to the honey quality. The Aw being equivalent to the balance relative moisture (Koop 2002) represents the effective molar fraction of the water in the sample. Its quantification is really important, once food as honey, with different combinations of micro-structured resources, would depend on time and temperature to present water migration from areas with high Aw to areas with low Aw (Koop et al. 2000 , Koop 2002 , modifying its chemical composition.
Several studies to evaluate honey quality produced in Brazil have been conducted (Mendonça et al. 2008 , Tosi et al. 2008 , and the results were compared to the standard of international official organs established by the countries (Marchini and Souza 2006) . The organic honey certification has different characteristics, since it is a pesticide-free product and well appreciated in the international market. The basic requirement is the ability to control the product origin and the production routine (Buainin and Batalha 2007) .
This research was carried out to evaluate the physicochemical and melissopalynological characteristics in organic honey samples produced by Apis mellifera L. in the region of the triple border (Paraná, São Paulo and Mato Grosso do Sul States), and non-organic honey samples from Paraná State, and to compare the results with the established standard honey by the national official organization MAPA (Brasil 2000) and the international standard (Codex Alimentarius 2001).
MATERIALS AND METHODS

COLLECTION OF SAMPLES
Honey samples were analyzed and compared: 11 of organic honey and six non-organic, respectively, harvested in islands of the triple border (among Paraná, São Paulo and Mato Grosso do Sul States) and from Paraná State, from December 2004 to January 2005. The samples were identified by the letter "O" and "NO" to the organic and non-organic honey samples respectively, followed by a number.
The climate of the region, according to the Köp-pen classification, is temperate humid, with hot summers "Cfa" (Maak 1968) . The non-organic honey samples were collected by beekeepers in the northeast of Paraná State. According to the Meteorological Center at "Universidade Estadual de Maringá", the regional climate is tropical temperate, presenting rainy summers and dry winter.
PHYSICOCHEMICAL ANALYSIS
The pH, acidity (meq.kg −1 ), total reducing sugar (TS), reducing sugar (RS), apparent sucrose (%), protein (%), ash content (%), hydroxymethylfurfural (mg.kg 1 ), diastase index (Goth scale), moisture (%) and color (mm) were verified according to the AOAC method (1990) and Marchini et al. (2004) . The electrical conductivity (μS.cm −1 ) was obtained according to Bogdanov et al. (1997) . The formol index (mL.kg −1 ) was determined according to the method of Moraes (1994) . The viscosity (Cp) was determined according to G. Campos (unpublished data), and the water activity (Aw) determination was made in a water activity meter.
Although the Brazilian legislation does not consider values for total reducing sugar, electrical conductivity, pH, formol index, protein, viscosity and water activity, these analyses were accomplished and used to complement the characterization of the honey samples.
POLLEN ANALYSIS
The pollen analysis is a great tool that may be used to detect organic honey because it helps to identify the plants visited by honeybees.
All honey samples were prepared using the acetolysis method (Erdtman 1952 , Louveaux et al. 1978 . The method consists in the acid treatment of the honey sample, followed by sediment washing and centrifugation. Reminiscent residues are distributed in a glass lamina with hot glycerinated gelatin, followed by sealing with paraffin.
The qualitative analysis was determined by comparisons with specialized literature (Barth 1970a, b, c) . The quantitative analysis was done by counting 300 pollen grains in the plate (Louveaux et al. 1978) : dominant pollen (>45% of total pollen grains -DP), accessory pollen (16 to 45% -AP), important isolated pollen (3 to 15% IIP) and occasional isolated pollen (<3% -OIP).
DATA ANALYSIS
The data were statistically analyzed using the software "Statistic for Windows 4.3 TM " (in a completely randomized design), the variance analysis and F test (P<0.05), with three repetitions to each parameter, obtaining the averages, standard deviation, coefficient of variation, summary of variance analysis and probability. To the grouping analysis, it was used the average Euclidean distance for each honey type (O and NO), the 13 physicochemical parameters selected, and pollen types that influenced in the distinction of the studied honey.
RESULTS
The physicochemical data obtained for the organic and non-organic honey samples are presented in Table I . Marchini 2004) . This result is due to particularities of blossom composition in the collection area, once the pH of honey may be influenced by nectar pH and differences in soil composition, or associated with a vegetal species (Crane 1985) .
Another factor that is associated with and explains the minor values of pH observed in organic honey samples is the glucose oxidase activity, which is favored by the smallest content of hydrogen peroxide and glycolic acid (J.E. Tello Durán et al., unpublished data) .
On the other hand, the acid pH may favor a more complex sugar formation from fructose (Doner 1977) . In this way, the fructose would be consumed by the yeast, which would produce acid compounds, the ones that would decrease the pH with the reduction of the fructose content. The pH values in this research are superior to the ones found by G.S. Sodré (unpublished data).
The Further acidity originated from honey is due to the organic acid variation caused by different nectar sources (White Junior 1975) , the action of bacteria during the honey maturation and the quantity of mineral present in honey (Tysset and Rousseau 1981) .
According to the legislation of MAPA (Brasil 2000) , the free acidity in honey must not be superior to 50 meq.kg −1 . All analyzed samples (organic and nonorganic) agree with the quality standards to the market consumer.
The average content of reducing sugars was 72.75%, with minimum and maximum values of 70.42 to 75.75%, and 68.86%, with minimum and maximum values of 64.24 to 73.34%, respectively, to organic and non-organic honey. These values are similar to the ones determined by Mendonça et al. (2008) who worked with honey samples produced by A. mellifera in a fragment of Savannah in Itirapina, São Paulo (60.90 to 71.50%), while C.M.F. Arruda (unpublished data), G.H.C. Vieira (unpublished data), and Komatsu et al. (2002) show a greater variation in the content of reducing sugars (53.20 to 87.30%). The sugars and water are the main components of honey. The monosaccharides fructose and glucose represent 80.00%, and the disaccharides sucrose and maltose only 10.00% of total of the sugars. The content of these different sugars may provoke physical alterations in honey, such as viscosity, density, hygroscopicity and crystallization (White Junior 1975) . PA PA PI PA PII PD DP = dominant pollen (higher than 45% of the pollen grains); AP = accessory pollen (16 to 45% of the total of pollen grains); IIP = important isolated pollen (3 to 15% of the total of pollen grains); IP = isolated pollen (<3% of the total of pollen grains) (Louveaux et al. 1978) .
flowers and others from seven cities in São Paulo, obtained values from 80.02 to 83.80% for reducing sugars contents, which are above the ones found in this study. Huidobro and Simal (1984) obtained to honey samples of orange tree flowers 75.90%, and of wild flowers 75.70%. The highest levels of Aw found for organic honey samples are directly related to the highest diastase index, which is responsible for the reaction catalyze. Comparing the two groups considering the average obtained to the moisture, it can be inferred that the Aw was favored by the higher water humidity in organic honey samples (Table I) .
The apparent sucrose in the organic and non-organic honey presented an average of 2.72%, with minimum and maximum values of 1.15 to 3.91%, and 5.17%, with minimum and maximum values of 3.09 to 8.84%, respectively. Two samples presented higher sucrose content than the standard established by MAPA (Brasil 2000) in non-organic honey, and the maximum percentage allowed in honey from nectar is 6.00% of sucrose. Mendonça et al. (2008) reported that the proportion of sucrose in honey must be around 0.40 to 3.50%. When this value is too higher, it becomes an indicative that the product is unripe or adulterated, and that the transformation of sucrose in glucose and fructose by invertase did not happen.
The formol index differed (P<0.05) between the two analyzed groups: the organic honey presented a mean content of 3.51 mL.kg −1 , with minimum and maximum values of 2.91 and 4.53 mL.kg −1 , respectively, and the non-organic honey of 5.97 mL.kg −1 , with minimum and maximum values of 3.20 and 9.60 mL.kg −1 , respectively.
The results obtained in this study are similar to the ones observed by Huidobro and Simal (1984) , who informed that the formol index in honey represents, predominantly, the amine compounds related directly with the content in peptides, protein and amino acids, and is a good indicative of the presence of nitrogen in the honey.
G.S. Sodré (unpublished data) and Mendonça et al. (2008) reported formol index values from 4.00 to 16.70 mL.kg −1 for Brazilian honey of different floral origins. In the Savannah area of São Paulo and Mato Grosso do Sul States, these values varied from 3.50 to 19.00 mL.kg −1 (Almeida-Anacleto and Marchini 2004), and from 5.00 to 16.00 mL.kg −1 (G.H.C. Vieira, unpublished data), respectively.
Significant differences occurred among the averages for protein from organic and non-organic honey samples. In organic honey, the mean content was 0.09%, with minimum and maximum values of 0.04 to 0.18%, and in non-organic honey was 0.13%, with minimum and maximum values of 0.10 to 0.17%, respectively.
According to Bath and Singh (1999) , the variation for protein in honey occurred in function of the floral origin, with averages of 0.04 to 0.65% for Helianthus annuus and Eucalyptus lanceolatus flowers, respectively. In Brazil, A.D. Amaral et al. (unpublished data) reported values from 2.54 to 2.79% to the honey of Eucalyptus and orange tree flowers, respectively. These values were superior to the ones observed in this study (0.4 to 0.6%). Archenti (1984) verified a protein content of 0.18% to Argentine honey, which is superior to the protein content found in this research. Peng and Pan (1994) Pollen grains, can fall into the flower, where there is nectar accumulated. In other occasions, during the visitation of the flower, the bee touches the anther and becomes impregnated with pollen, "contaminating" the nectar that will be intaken. Because of this, in general, there are pollen grains into the honey (Faegri and Van Der Pijl 1979) .
The smallest protein content observed in organic honey samples can be explained by local climatic conditions, as well as by the morphologic and physiologic characteristics of the flowers that were used by the worker honeybee as a resource. In the first case, the rain excess when the honey is produced can cause pollen dilution by lixiviation of the flowers and, consequently, the reduction of the protein content in the analyzed samples. In the second case, as the pollen grains appear naturally in the nectar of the flowers, the quantities differ depending on the position and the maturity of the anther in relation to the same nectary of the flower; if they are compatible, the pollen gets into the nectar and both are collected by the worker honeybee (Todd and Vansell 1942) .
The average content of obtained ashes differed (P<0.05) between the two analyzed groups. The organic honey presented an average content of 0.11%, with minimum and maximum values 0.06 to 0.24%, and non-organic honey an average of 0.30%, with minimum and maximum values of 0.15 to 0.67%.
The ashes percentage is similar to the one determined by Marchini et al. (2001) Only the sample NO-01 presented a superior content (0.60%) to the maximum limit allowed by the legislation established by MAPA (Brasil 2000) . This value may have a relation with some honey irregularities, as the lack of hygiene and decantation, smoke excess and/or filtration in the honey processing. The method is based on the principle that all organic substances submitted to high temperatures turn in to gases that are dissipated in to the atmosphere. The residue is quantified as ashes (Lasceve and Gonnet 1974) .
In Brazil, mainly in the sugarcane regions, the honeydew production occurs, in which the worker honeybee takes sweet substances out of the sugarcane and turn them in to honey that is rich in mineral salt and vitamins. This is the explanation to the high ash content found in the non-organic honey sample (NO-03) from a region where this culture is extensively cultivated. According to Frias and Hardisson (1992) , it can be used as an indicator of the honey authenticity, signifying adulteration with artificial products.
The averages obtained by electrical conductivity Marchini et al. 2004 ). These results corroborate the ones obtained in this research.
The non-organic honey samples presented a direct relation with the high sucrose and mineral content, possibly because they were originated from the more concentrated nectar, with more elevated content of mineral and sugar (Table I) . For viscosity (Cp), the averages differed (P<0.05) between the two groups of honey. In organic honey, the average was 929.73 Cp, with minimum and maximum values of 633.40 to 1113.40 Cp, respectively, and for non-organic honey the average was 2068.38 Cp, with minimum and maximum values of 846.70 to 2533.40 Cp, respectively. These results corroborate the ones reported by Seemann and Neira (1988), C.M.F. Arruda (unpublished data), G.S. Sodré (unpublished data), G.H.C. Vieira (unpublished data) and Mendonça et al. (2008) , in which the viscosity value was inversely dependent on the water content presented by the samples, as they are linked to the relative density (Table I) .
The organic honey presented less viscosity because there is a smaller internal friction of the molecules, which is determined by a higher moisture content or fluid grade. This composition defined the reological behavior of the organic honey samples that, being less aggregated, stand at a smaller opposition strength of the viscosimeter when compared to the non-organic honey, which is more viscous.
The averages of hydroxymethylfurfural (HMF) differed (P<0.05) between the two groups. The average of non-organic honey was 32.89 mg.kg −1 , with a range of 28.79 to 38.77 mg.kg −1 , while for the non-organic honey the average was 7.78 mg.kg −1 , with a range of 2.02 to 17.18 mg.kg −1 . In general, even showing differences among them, the honey samples were within the standards for direct human consumption.
In studies accomplished by Dayrell and Vital (1991) and Mendonça et al. (2008) with samples of Brazilian honey produced by A. mellifera, the HMF values varied from 1.1 to 248.2 mg.kg −1 . According to Evangelista (2000) , enzymatic substances that are put into the nectar during the transportation to the hive are also a factor that can lead to a change on the HMF concentration.
According to Frias and Hardisson (1992) , when the A. mellifera honey is heated in excess or kept in conditions of high environmental temperatures, HMF is formed by certain sugar decomposition in livilinic and formic acid, contributing to higher acidity values.
In this study, it was observed that the organic honey presented predominantly light color and high content of HMF if compared to non-organic honey, corroborating Bianchi (1989) who verified that the dark honey (Eucalyptus and wild) does not always present high values of HMF in relation to the light honey. A possible explanation is referred to the higher local temperature in the region of the triple frontier in relation to temperature that was studied. According to the tri- According to Toledo and Nogueira-Couto (1999) , there is an effective control of the temperature in the nest with the brood by the workers through the ventilation. In the super, hot air accumulation difficult the ventilation, which probably has an influence on the honey quality in the comb, thus causing higher dehydration of hexose (fructose) and higher content of HMF in the samples of organic honey in relation to the nonorganic honey (Bobbio and Bobbio 1999) .
To summarize, the higher formation of HMF in the studied samples of organic honey occurred because of three associated factors: higher environmental temperature, high Aw of honey and high activity of glucose oxidase (which favors the pH decrease). It is worth mentioning that the reaction of certain sugars to acids occurs in the presence of free water (Aw).
The averages for the content of diastase index do not differ (P>0.05) between the two groups. The average of the diastase index in non-organic honey was 29.76 (Gothe scale) to an interval from 16.31 to 38.83, while organic honey presented an average of 32.72 to an interval from 12.50 to 38.83. These results are similar to those observed by Almeida-Anacleto and Marchini (2004) with samples from São Paulo State. Costa Leite et al. (1999) and Sodré et al. (2005) observed that one sample (4.17%) showed a value below the minimum set by the legislation, which is eight in diastase index on Gothe scale. However, in this study, all analyzed samples had a diastase index within the required standard.
Although there are no values established by MAPA (Brasil 2000) for the analysis of this parameter, the results obtained in the present research are similar to the ones determined by L.C. Marchini (unpublished data) .
Costa Leite et al. (1999) and G.S. Sodré (unpublished data) reported indexes from 13.00 to 62.81 (Gothe scale), with averages of 32.05 and 34.11, respectively, and, however, similar to the ones of this work. G.S. Sodré (unpublished data) observed in 58 honey samples of A. mellifera values from 5.30 to 43.39 (Gothe scale).
According to Tosi et al. (2008) , this changing behavior makes the diastase index an uncertain parameter to determine if honey has been submitted to heating.
The higher values of diastase index verified in organic honey samples are explained by the fact that they were originated from the rich nectar flow, although, with a low sugar content, they would need an intense processing and more time to be converted into honey. White Junior (1994) observed that the honey produced in hot and dry regions presented smaller quantities of enzymes than the ones from hot and wet regions, as verified in this study. In practice, it was observed that the diastase index is independent of the HMF content in the samples (Table I) .
The averages obtained by water activity differed (P<0.05) between the two groups. The medium content of water activity in organic honey was 0.76 to an interval from 0.74 to 0.79, while the non-organic honey was 0.58 to an interval from 0.51 to 0.67. The importance of this determination is that water is the major component of many foods and has an influence in their biochemical and microbiological stability. This value is used to define the food potential risk, critic point control, determination of storage conditions, package kind and validity period of processing (Isengard 2001) .
In this study, the medium values to Aw were low enough to inhibit completely the growing of bacteria from coliform group, which present their maximum growing rate when Aw > 0.91 (Bobbio and Bobbio 1999) . Meanwhile, in all studied samples, when the values were superior to 0.65, they help the fungi growing, showing that the inhibition by the osmotic effect of the honey was dependent on the species of the studied microorganisms.
On the other hand, the water activity reflects a combination of water-solute by the interaction of the capillary force. In this way, the other explanation refers to the nature of the hydrocolloids, protein polymeric chain, concentration and sorts of ions present in honey, which may affect the water activity by linking the mixture and reducing the activity (Dunne and Reuben 1995, Trombetta et al. 2005) .
Non-organic honey is richer in minerals, proteins and sugar than organic honey, which, consequently, allows a bigger molecular interaction (water-solute) and the reduction of the availability of the molecules of water that are important to microbial growing in these samples. It is determined by the floral origin, and it can be influenced by processing and storage, once the storage time, light, heat and possible enzymatic reactions can affect this physical property (Flechtmann et al. 1963) .
The values of moisture differed (P<0.05) between organic and non-organic honey samples. Organic honey presented the mean moisture content of 24.00% and an interval from 23.50 to 24.40%. These values are super-ior to the maximum limit allowed by the legislation, which is 20.00%, established by MAPA (Brasil 2000) .
The average moisture was 18.03% from 17.30 to 19.50% of variation in non-organic honey. C.M.F. Arruda (unpublished data), G.S. Sodré (unpublished data) and Mendonça et al. (2008) Comparing the moisture in organic honey with the one in non-organic honey, it can be deduced that the highest moisture content observed in the organic honey was due to the climatic conditions (not evaluated) in the studied area. In these places (islands), the summer is hot and rainy, which results in honey with high moisture because of the air saturation and the big nectar flow that happens after the rains. This can constitute a difficulty to the forager when removing the water (P.R.G. Noronha, unpublished data). This confirms the observation made by the beekeepers that the honey produced in the beginning of the year is more watery and can be associated to small nectar concentrations.
According to Faria (1993) , the highest moisture content is also verified in unsealed honey, which is harvested from the combs that did not have their alveoli completely sealed by the honeybees. In this case, the honey presents a higher moisture content. Thus, even the sealed honey may have levels upper to 20.00% if the apiary is located in a region with air relative moisture (RH) superior to 60.00%. Data from INMET registry (2005) revealed to this region a RH between 70.00-90.00%. These values may still be related to fails like bad asepsis during the extraction, manipulation, packing and conditioning in non appropriated place (P.R.G. Noronha, unpublished data).
The centrifugation may contribute negatively to the honey quality. The extractor pulverizes the honey in micro particles, favoring the absorption of the water from the air by the formation of a big surface related to the volume and causing the increase of the water free from the honey. In rainy months, the ideal place would have a dehumidifier, once all the honey with the moisture above 20.00% is subjected to fermentation (Stonoga and Freitas 1991) . Non-organic honey is richer in minerals, proteins and sugar than the organic honey, which, consequently, allows a bigger molecular interaction (water-solute) and the reduction of the availability of the molecules of water that are important to microbial growing in these samples. In this research, two samples of non-organic honey did not overtake the values of reducing sugar and sucrose established by the Brazilian legislation, and it becomes an indicative that the product is unripe or adulterated.
In organic honey, 100.00% of the samples did not overtake the values of moisture established by the Brazilian legislation, and they were responsible for the reduction of the viscosity, pH, and the increasing of the liquid phase (low osmotic pressure), acid formation and HMF. For color analysis, the obtained values are similar to the ones determined by Almeida-Anacleto and Marchini (2004) , G.S. Sodré (unpublished data), and Mendonça et al. (2008) . The organic honey presented a significantly lighter color, ranging from extra light amber to light amber, which guarantees more acceptability and a better price in the market, while in nonorganic honey the amber coloration predominates.
POLLEN ANALYSIS
According to the quantitative analysis of the pollen sediment and the frequency of the pollen types, 41.20% were classified as unifloral and the rest as multifloral.
In organic honey, 63.60% of the samples were classified as multifloral, and 36.4% as unifloral (Euphorbiaceae), inferring that, in forest environments, the nectar collection occurs in several plants, and that the forest fragment constitutes a sustainable reserve for the organic apiculture.
Considering the unifloral organic honey, it was observed a higher frequency of pollen grains and plants of Euphorbiaceae (Croton urucurana), with a considerable participation in honey composition, from the region of the island in the triple frontier. The Croton include vegetables like trees or bushes, with few of herbage height, whose pollen grains present a characteristic pollen morphology (Lorenzi 2000) .
In the constitution of the multifloral organic honey, it was observed a higher frequency of pollen grains from plants of Mimosaceae (Anadenanthera peregrina) and Myrtaceae (Eucalyptus sp.) commonly found in forest environments, which proves the importance of these families as main sources of the nectar and pollen in Southwest Brazil. In regions where the vegetation is more open as Cerrado and in degraded soils with higher moisture, typical from forest borders and big glades, the blossoming happens in September and October (Lorenzi 2000 , Mendonça et al. 2008 , when the samples were collected. According to Carvalho and Marchini (1999) , Mimosaceae family consists of about 60 genera represented by 3000 species distributed mainly in tropical and subtropical regions, and is considered by Ramalho et al. (1990) as one of the main families that keeps the honey bee.
In non-organic honey, 50.0% of the samples were classified as multifloral, and 50.0% as unifloral. The wild flora contributes to the production of a big variety of honey types around the world. There is an important role to the sustainability of the apiculture because it represents a continuous food offering, which supplies the lack of blossom in the monoculture. This value is not the only aspect that justifies the preservation or maintenance of flora in small areas. Other native pollinators, including hundreds of bee species, are beneficiated by this preservation for an effective stock to the pollination of agricultural crops (Robinson et al. 1989, Southwick and Southwick 1992) . Honey bees pollinate one or more cultivars of >66.00% of the world's 1.500 crop species (Roubik 1995) and are responsible for 15.00 to 30.00% of food production (McGregor 1976) .
The unifloral non-organic honey presents pollen grains mainly from Myrtaceae (Eucalyptus sp.) and Mimosaceae (Anadenanthera peregrina). In the multifloral kinds, pollen grains were observed from the families Euphorbiaceae (Croton urucurana), Mimosaceae (Anadenanthera peregrina), Myrtaceae (Eucalyptus sp.), Polygonaceae, Sapindaceae and Solanaceae. For organic honey, seven samples were from two families of plants, Myrtaceae and Mimosaceae, and the other samples were from Euphorbiaceae, with a great pollen diversity from Asteraceae, Myrtaceae and Mimosaceae. This shows a relation between the beginning of rainy period (October) and the increasing of the variety of available floral resources that are used by honeybees. In a general way, the organic honey was classified as multifloral, being originated from several families of plants, and non-organic honey as unifloral, originated mainly from the Myrtaceae, Solanaceae and Mimosaceae family.
ANALYSIS OF GROUPING TO THE PHYSICOCHEMICAL PARAMETERS AND POLLEN TYPES
To analyze the grouping of the principal compounds of 13 physicochemical parameters and pollen types, the following factors were selected: pH, moisture, acidity, formol index, reducing sugar, total reducing sugar, sucrose, protein, ashes, HMF, diastase index, water activity, color, and pollen types.
Using the criteria proposed by Joliffe (1973), parameters as electrical conductivity and viscosity were disposable, due to the high correlation presented, respectively, with the content of ashes and moisture. The data of cluster analysis to organic and non-organic honey samples can be observed in the phenograms of Figures 1 and 2 .
To analyze the grouping, criteria were adopted to the definition of the groups in the graphic of the distances of the linking. This method is based on the identification of a Plato in a vertical sense, which means that many quality parameters are grouped because they are formed in the same distance of linking. This distance can be an ideal cut point in the dendogram determining the number of groups that are formed, in this case, 11 for organic honey and nine to non-organic honey.
In Figure 1 it can be observed that organic honey samples were grouped into nine physicochemical parameters in two distinct groups, identified as: group I: pH, formol index, sucrose, protein, ashes, color, and water activity, and group II: reducing sugar and total reducing sugar.
In Figure 2 it is observed that non-organic honey samples are grouped into seven physicochemical parameters in one group: pH, formol index and sucrose, protein, ashes, water activity, and color.
It was verified to organic honey samples from the triple frontier, a higher similarity to the physicochemical parameters in all the studied material, while to non-organic honey samples there is a higher heterogeneity, which confirms the influence of the geographic origin of the honey in the physicochemical characteristics evaluated.
The organic and non-organic honey samples of formed groups, according to the physicochemical char-acteristics, confirm that the geographic origin (climatic and environmental) interfered decisively in the studied parameters.
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